At mitosis, all the cell components are divided into two portions, but the fact is not so simple. For example, the Golgi complex first breaks down into thousands of small vesicles dispersed throughout the cytoplasm and is reassembled at the final step of mitosis. The biosynthesis system of glycosphingolipids is still working in mitotic cells even though it is different from that in interphase cells. Collins and Warren have demonstrated in the paper introduced here that the alteration of glycosphingolipid synthesis in mitotic cells is caused by inhibition of vesiclemediated transport of glycosphingolipids from early Golgi compartment (probably in the cis part) to late Golgi compartment (trans Golgi). They have also shown that ceramide is transported from ER to the Golgi compartment even in mitotic cells.
In mitotic and interphase HeLa cells, ceramide was biosynthetically labeled with [3H] serine and transported to early Golgi. There, the ceramide was converted to G1cCer and LacCer. LacCer was further converted to GA2 in interphase cells but not in mitotic cells. Enzymes for LacCer synthesis from Cer through G1cCer are in early Golgi compartment. GaINAc transferase for GA2 synthesis from LacCer is in late Golgi compartment. Even in mitotic cells, the Ga1NAc transferase itself is still active as in interphase cells. These indicated that the absence of GA2 synthesis is not a result of the Ga1NAc transferase inactivation but of inhibition of LacCer transport from early to late Golgi compartments. Thus during mitosis, sequential biosynthesis of glycosphingolipids terminated at early Golgi compartment and the final products there cannot enter the biosynthesis system present in late Golgi. Biosynthesis of GA2 reappeared early in telophase, final stage of mitosis. Nuclear envelopes reappear and cytosol is divided at this stage, and the Golgi apparatus is reassembled by then.
Since proteins cannot leave the ER during mitosis, new glycoprotein synthesis is terminated. On the other hand, ceramide left the ER and was transferred to early Golgi. Thus the transportation mechanism of ceramide differs from that of proteins. While proteins are vesicularly transported, ceramide was most probably transported non-vesicularly since it seems to be general phenomenon that vesicular fusion is inhibited during mitosis. Biosyntheses of GM3 and GD3 also take place in early Golgi. It would be interesting to know whether these ganglio-sides are synthesized during mitosis. The contents of glycosphingolipids with short saccharide chains such as G1cCer, LacCer, GM3, and GD3 are high in quickly proliferating cells such as embryonic or tumor cells. The present findings may help to explain for this phenomenon.
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